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A b s t r a c t
This	paper	presents	the	results	of	experimental	tests	of	a	wall	barrier	containing	a	layer	with	
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S t r e s z c z e n i e
W	artykule	przedstawiono	wyniki	badań	eksperymentalnych	przegrody	zawierającej	warstwę	





płyt	 okładzinowych	 następowało	 poprzez	 wzrost	 temperatury	 powietrza	 w	 pomieszczeniu,	
a	nie	poprzez	ich	bezpośrednie	nagrzewanie.	Analizowano	wpływ	PCM	podczas	nagrzewania	
powietrza	w	szybkim	i	wolniejszym	tempie.














The	 phase-change	materials	 accumulate	 considerable	 amounts	 of	 heat	 thanks	 to	 high	
latent	heat	of	phase-change	of	organic	compounds,	e.g.	paraffins,	fatty	acids	or	inorganic	salt	





methods	 of	 their	 use	were	 implemented.	Applications,	 in	 the	 form	 of	 plasterboards	with	
the	addition	of	PCM	have	been	 the	 subject	of	numerous	 studies	 [1–3,	5,	8].	Research	by	
teams	of	L.V.	Shilei,	A.K.	Athienitis	[1,	2]	were	conducted	on	plaster	panels	 impregnated	
with	PCM	intended	for	the	heating	period.	Research	by	S.	Scalata	team	[3]	was	carried	out	





by	C.	Voelker	 and	P.	Schossig	 [6,	8].	These	analyses	were	made	only	on	 the	basis	of	 air	
temperature	 after	 application	of	PCM	 lining,	 but	without	 analyzing	heat	flux	density	 and	

















2. The purpose of this article
The	aim	of	 this	 experiment	 is	 to	 analyze	 the	 influence	of	dynamics	of	 change	 rate	of	
ambient	 temperature	 on	 the	 efficiency	 of	 the	 phase-change	 material.	 The	 results	 may	







3. Description of the measuring stand
A	measuring	stand	consisted	of	two	climatic	chambers	(called:	hot	and	cold	chambers)	
separated	by	the	investigated	building	partition.	The	chambers	were	equipped	with	heating,	
cooling	and	ventilation	units	with	automatic	 controls	which	allowed	 to	maintain	 required	
temperature	in	both	chambers.	Controlling	the	internal	air	humidity	following	the	required	
scheme	was	also	possible.






data).	 30%	 of	 the	 board	mass	 was	 PCM.	 Both	 panels	 had	 similar	 densities	 and	 thermal	
conductivities.	Parallel	placement	of	the	boards	ensured	identical	external	conditions	during	
measurements	and	allowed	the	direct	comparison	of	the	measured	parameters.
4. Measuring equipment 
Temperature	and	heat	flux	were	the	parameters	measured	both	at	the	surface	and	between	
























In	 the	second	cycle,	heating	 to	 the	 temperature	of	30°C	occurred	within	3	hours,	 then	
the	 temperature	was	maintained	constant	 for	3.5	hours,	 to	drop	 to	18°C	within	 the	period	











T a b l e 	 1











 CYCLE I OB PCM OB/PCM OB PCM
3	[h] from	18	[°C]	to	30	[°C] 3250 6930.7 2.13 3250 6930.7
3.5	[h] 30	[°C] 1145 9206.4 8.04 4395 16137.1
4	[h] from	30	[°C]	to	18	[°C] –3803.7 –13288.4 3.49 591.3 2848.7
2	[h] 18	[°C]	(2	[h]) –396.2 –2189.2 5.53 195.1 659.5
8	[h] 18	[°C] –198.2 –621.4 3.14 –3.1 38.1
 CYCLE II      
1	[h] from	18	[°C]	to	30	[°C] 1514.4 2579.08 1.70 1514.4 2579.08
1	[h] from	30	[°C]	to	18	[°C] –954.4 –54.4 0.06 560 2524.68
2	[h] 18	[°C] –496.44 –1942.96 3.91 63.56 581.72
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The	 results	 of	 integrated	 difference	 of	 heat	 flow	 for	 both	 cycles	 demonstrate	 that	
plasterboard	panels	with	PCM	are	more	efficient	for	slower	heating	process	(in	case	of	heating	
time	of	3	hrs.	the	panel	with	PCM	accumulated	2.13	times	more	energy	than	a	conventional	
panel;	 for	 the	 faster	 cycle	 it	was	1.7	 times	more).	 In	 the	course	of	a	 further	maintenance	
of	30°C	 temperature	 inside	 the	chamber,	 the	panel	modified	with	PCM	accumulated	over	
8	times	more	energy	than	a	traditional	panel.	The	amount	of	stored	energy	has	a	direct	impact	
on	 the	 difference	 between	 the	 surface	 temperature	 of	 the	 two	 panels	 in	 different	 cycles	
during	 the	 heating	 process	 ̶:	 in	 the	 first	 cycle	 it	 is	 up	 to	 1.35	 K	 (when	 the	 temperature	










temperature	changes.	 It	 is	 also	preferred	due	 to	 its	 longer	cooling	 time.	The	 study	 shows	
that	 the	 rapid	 reduction	 in	 the	 temperature,	 a	 PCM	panel	 ̶	 as	 opposed	 to	 a	 regular	 panel	
̶	 does	not	allow	for	enough	 time	 to	emit	 the	 stored	energy	 to	 its	ambient,	which	 is	 likely	
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